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Japanese Knotweed Population Growth from 2019 to 2020 in Oakland, Maine

By: Brynne Barron
Introduction
What makes a plant invasive? Well, any plant that is non-native (alien), and grows
aggressively causing former plants, (native), to displace or die off, is an invasive species. After
learning about this species in 2019, as well as reading already existing research, I understand that
Japanese knotweed is a very invasive and aggressive plant. It grows at a rapid pace and can kill
other native plants that were originally living in that habitat. Japanese knotweed can even
damage properties and housing developments due to their powerful roots (Mclean; Woods). This
plant may look beautiful, but it is extremely invasive and is very important for us to try our best
to get rid of it. Messalonskee Middle School, is currently dealing with this invasive plant, which
makes observing and researching very important for us to take part in. While this plant is
increasing its size, and spreading patches throughout the school property, it continues to kill
native species and overgrow in developed areas. With this in mind, Team Highlands created the
question,“Since last fall, has the Japanese knotweed increased in density, decreased, or for the
most part, stayed the same?”
Few researchers have collected data of Japanese knotweed continuously for several years.
Therefore, this means that in order to really understand if knotweed increases or decreases, we
need to conduct additional research to add to the gaps in existing knowledge. To continue
monitoring, our job this year was to collect data in the same areas to compare density and
conclude with a claim. This data is so important to collect not only to our community, but also to

the field of science, because this plant is so dangerous to many habitats. If people are informed
and educated about the plant, we can predict how it spreads and prevent it from destroying
property and other native plants. Just one small rhizome that is disturbed can spread to form a
whole new plant. To emphasize, this plant can cause serious ecological damage to the
community by harming and destroying native plants that are essential for animals and other
plants to thrive and stay alive.

Methods
In October of 2019, we ventured outside to collect data in four designated areas at our
school that all contained Japanese knotweed growing rapidly: the corner of the football field,
both the right and left side of the trail in the woods, and the bus road. We focused on finding out
where knotweed grew most densely. In the end, we learned that Japanese knotweed grew most
densely in developed areas, and we already knew that the football field; was considered a
developed area. We found this out, the same way we collected data this year, and counted the
numbers of stems in each quadrant.
When we went out to take data, we set out our quadrants around stems along a transect.
Each quadrant was a meter square, so depending on the density of the patches, the number of
stems per quadrant varied. To continue monitoring, our job this year was to collect the data in the
same areas, and to answer the question: “Since last fall, has the Japanese knotweed increased in
density, decreased, or for the most part, stayed the same?” One factor that has affected the
knotweed data from last year, was that new construction took place at our school by the football
fields. This caused the knotweed around the football field to be scraped back, and therefore,

causing it to grow back more aggressively. This year we followed the same protocols to collect
the knotweed data and compare the growth over time. To gather reliable information, we
followed several steps to help us record location, quantity, species, and other variables that might
have affected the data. Much thinking went into this collection process, which included double
checking our information with other groups and collecting data from multiple sites and times
throughout the day. Our data came from four different locations and two different environments;
developed and undeveloped. As I know of, no random sampling went into this collection, so that
factor was not included in our claim or data. While collecting our knotweed data, we controlled
for variables that might have affected our results by dividing our research into different
categories going by environment. This way, we could clearly see if factors such as, sunlight,
shade, human development, ect. would impact our claim. Despite different controlling variables,
we can tell from our graphs that the Japanese knotweed density has increased from 2019.
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Results
After reviewing data, we could see that the density of stems by the football field was
significantly higher than those from areas in the woods or the bus road. Our first location was the
left side of the trail. In Graph 1, The dark green colored dots are 2020 data points and the light
green dots represent 2019 data points. Based on our data, the knotweed density from last year to
this year on the left side of the trail shows that it has mostly increased from last year. There are
five data points and four of them show that the number of stems per quadrant has increased from
2019 to 2020. We also calculated and compared the mean from last year to the mean from this
year. Last year the average number of stems was 4.8, while this year it was 7.8. The average had
increased by 3 stems per quadrant! This shows that the knotweed density and stems have
increased from last year and are growing back fast.

Next, we collected data from the football field. In this graph there were four locations
along the transect, and all four show that the knotweed density has increased. Consequently,
because the knotweed was scraped back to try to remove it from the football field, this caused the
stems to grow back even more dense than before. Again, I calculated the mean and found that the
average number of stems last year was 5 and the average this year was 63.5. That is a crazy
difference! The knotweed in this area has increased significantly.
Another location we collected data from was the right side of the trail.
Again, here there were five locations along the transect, and here only two out of the five have
increased. This means that in this area, most of the knotweed has stayed about the same. Once,
again we tallied up the data to figure out the mean for 2019 and 2020. The average last year was
8 and the average this year was 8.4. This evidence shows that even in the graph it looks like there
were more stems last year. In the end, even though it was very slight, the average of the
knotweed density has increased from last year.
Finally, the last place that we collected density data on Japanese knotweed was the bus
road. Last year when we counted the knotweed, our job was to find out where this invasive plant
grew most densely. After making graphs and calculating numbers, we found that knotweed grew
most densely in developed areas. The bus road falls into that category. Even though on the graph
2/4 comparisons have increased from last year, if you calculated the mean you would find that
the average this year has increased by 0.5 from last year. Last year's average came to 10 stems
while this year's average was 10.5 stems. This proves the point that the knotweed density has
increased slightly or maintained over the year.

Our final analysis using CODAP compares the whole team data from last year to this
year. I annotated the graph and circled all the points that have increased from 2019. Apart from
three points along the transect, every data point has increased. This was a more difficult mean to
calculate but the mean from last year was 7.125 and the mean from this year was 20.94.That is a
big variance. This piece of evidence supports our conclusion that the Japanese knotweed density
has increased from 2019 to 2020.

GRAPH 1 : Trail Left Japanese Knotweed Density 2019 - 2020

GRAPH 2 : Football Field Knotweed Density 2019 - 2020

Graph 3: Trail Right Knotweed Density 2019 - 2020

Graph 4. Bus Road Knotweed Density 2019-2020

GRAPH 5 : Whole Team Data Knotweed Density 2019 - 2020

Conclusion and Discussion
Whenever researchers are collecting data, there is always a chance for error to occur.
Errors that could take place include, miscommunication, differences in collecting methods,
misidentifying, and too small amounts of data. However, from looking at our graphs I have high
confidence in the claim Team Highlands made. The distance between the data points on the
majority of our graphs provides strong evidence, and suggests that even if miscommunication
took place, the chance of the data being way off is slim. Also, when all of our groups were taking
data of the Japanese knotweed, we were sure to double check our information with nearby
groups in order to ensure we had the right numbers. This way, if different groups had separate
collecting or identifying methods, the data would still result similar and relevant. After our team
took data in four different locations and made graphs to display our findings, I am very confident
in the claim that we created; Japanese knotweed density has increased from 2019 to 2020.
In the end, from reading our data we can tell that the density of Japanese knotweed has
increased from 2019. To summarize, looking at the data collected by the whole team can help us
support our claim, that the knotweed has increased from when we first observed it. Apart from
three, every data point along the transect has grown. We know that in 2019 the average number
of stems per quadrant was about 8. In 2020, (when we revisited the same sites), the numbers rose
up to around 20. In about 9 months time, the average density increased by more than 12 stems.
This information indicates that the density of knotweed has not only increased over time, but also
increased in different locations. Specific data suggests that knotweed is not restricted to certain
habitats, and will continue to disperse over time if not stopped. After comparing it to the
“Minnesota Department of Agriculture,” we can see the correlation that forms between both of

our research and findings. Not only this specific article, but many others also come to the
consensus that Japanese knotweed is a very aggressive plant that is in the process of destroying
many properties. species.

Removal
The proper way to dispose of Japanese knotweed has to be very carefully, so as to not
accidentally let the invasive plant continue to spread. To get rid of it after digging it up, you have
to put in a material bag that the roots can not grow through. Or, bury it underground (at least 17
feet) and then cover the hole in the ground. If you get rid of Japanese knotweed with chemicals,
you have to spray them several times before they die and then once they are dead, dig up the
stems and the roots. Japanese knotweed is a hard species to get rid of without doing the opposite
and helping them spread. My prediction of what will take place is that if we continue to not do
anything about that Japanese knotweed at our school, the patch will continue to grow and take
over the areas where it is growing. Japanese knotweed is an extremely invasive species and it is
our responsibility to get rid of as much as we can. These goals may not be easy to achieve but
things worth doing are often not easy.
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